Background {#s0005}
==========

Since the new corona virus pandemic outburst, a plethora of research studies have been conducted and published in an impressively short period of time, emphasizing on potential risk and prognostic factors for the development and severity of corona virus disease 2019 (COVID-19). Age seems to be a significant predictor of death in patients admitted to the hospital, particularly due to the presence of comorbidities, such as cardiovascular disease and chronic obstructive pulmonary disease [@b0005]. Nevertheless, little is known regarding the use of nutritional and functional status of patients as potential prognostic factors for COVID-19 outcome.

The hypothesis {#s0010}
==============

Recent data support a strong relationship between malnutrition, either in the form of undernutrition or overnutrition, and infectious diseases. This association becomes stronger in specific populations, such as in older adults. The elderly constitute a more vulnerable group of patients due to immunosenescence and increased malnutrition rates [@b0010], which in turn might result in a greater risk of developing severe complications after serious infections.

Even though data concerning patients' nutritional status and COVID-19 are still lacking, the scientific community could take into account the results of previous research focused on respiratory viruses, in order to better define groups of patients who are at greater risk of infection-related mortality. More specifically, the impact of obesity on the severity of COVID-19 has garnered considerable attention, given that obese individuals are considered to have increased risk of obesity-driven chronic diseases (such as hypertension, diabetes mellitus etc.) that are related to severe complications of COVID-19 [@b0015]. However, the effect of compromised nutritional status on COVID-19 progression has been underreported up to date.

Evaluation of the hypothesis {#s0015}
============================

According to an observational cohort study of hospitalized and outpatient participants with influenza-like illness, underweight adults with influenza exhibited higher rates of hospitalization compared to their normal-weight counterparts. Moreover, in adults with coronavirus, metapneumovirus, parainfluenza and rhinovirus, underweight participants had four times higher risk of hospitalization compared to normal-weight adults [@b0020]. Another interesting finding was observed in the study of Johnstone et al. [@b0010], who investigated T-cell and natural killer cell phenotypes within nursing home elderly, as well as the impact of impaired nutrition and frailty on these parameters. Frailty and malnutrition significantly influenced participants' regulatory T-cells and senescent natural killer cells, thus making them more prone to develop infectious diseases. Furthermore, frailty is a measure of overall health and due to its relevance to immune function and risk of respiratory viral infection [@b0025], could be also used as a significant prognostic factor for COVID-19.

In addition, functional status could be a promising prognostic factor for patients suffering from COVID-19, as impaired physical function was independently associated with worst outcomes in hospitalized patients with community-acquired pneumonia, according to a recent prospective study [@b0030]. In particular, Eastern Cooperative Oncology Group performance status (ECOG) ≥ 3 successfully predicted 30-days mortality rates, while the addition of ECOG performance status to the CRB-65 score (confusion, respiratory rate, blood pressure and age ≥ 65) significantly enhanced prognostication. This result is in accordance to the findings of Sanz et al. [@b0035], who demonstrated that patients' functional status, measured by the Barthel Index, was a stronger predictor of mortality than pneumonia severity index in patients aged ≥ 65 years who suffered from severe pneumonia. Moreover, a combined assessment using the pneumonia severity index and the Barthel Index, predicted more accurately mortality rates in these patients compared to the use of each index separately. The aforementioned findings suggest that the incorporation of patients' functional status measurement into patient assessment may improve the prognostic ability of current risk classification systems to predict mortality from COVID-19 pneumonia.

The assessment of functional status is an indirect method to assess sarcopenia, which has emerged as a significant risk factor for pneumonia in older adults [@b0040]. Sarcopenia is characterized by loss of muscle mass and strength and is influenced by the presence of chronic diseases, immobility and nutritional status. Sarcopenia is highly prevalent in older adults and is associated with higher risk of pneumonia, being an indicator of generalized muscle strength loss, including respiratory and oropharyngeal muscles. This evidence is supported by Altuna-Venegas et al. [@b0045], who investigated the relationship between sarcopenia and incidence of community-acquired pneumonia in 1598 older adults. According to their results, an elevated risk of pneumonia in sarcopenic patients was observed, particularly in adults with higher rates of malnutrition.

Last but not least, Geriatric Nutritional Risk Index (GNRI) is a screening index of nutrition-related risk that correlates with the degree of nutritional deficit. GNRI is a combination of serum albumin level and the ratio of body weight to ideal body weight, according to the following formula: GNRI = \[1.489 × albumin (g/L)\] + \[41.7 × (weight/WLo)\], with lower levels of GNRI being indicative of severe malnutrition. GNRI has been reported as an independent prognostic factor for short-term hospital mortality in older patients with sepsis [@b0050], since very high-risk patients (GNRI \< 82) exhibited a six-fold increase in 28-day hospital mortality [@b0055]. Moreover, Wang et al. highlighted that GNRI should attract the attention of the clinicians as a potential predictive factor for COVID-19 prognosis, based on recently published preliminary results [@b0060]. Given that GNRI is a simple, objective, and fast method that links patients' nutritional status to short and long-term outcomes, it should be considered as a potential predictor of COVID-19 severity and survival, irrespective of patients' comorbidities.

Consequences of the hypothesis {#s0020}
==============================

The present hypothesis is the first in the literature that proposes a prognostic association between nutritional and functional status of patients and prognosis after COVID-19 infection. Therefore, we strongly encourage the use of patients' functional assessment measured either by the ECOG performance status, the Barthel Index or handgrip strength, as well as the evaluation of patients' nutritional status based on the GNRI, since they are effective, non time-consuming methods that could be implemented in the clinical setting as the first step of detecting frail individuals ([Fig. 1](#f0005){ref-type="fig"} ). These factors should be considered for risk stratification in order to prevent severe complications in older patients diagnosed with COVID-19. Nonetheless, further studies should be conducted in order to shed light on this promising approach.Fig. 1Nutritional and functional assessment of the elderly patient presented with COVID-19. CRB-65, confusion, respiratory rate, blood pressure, age ≥ 65; GNRI, Geriatric Nutritional Risk Index; ECOG, Eastern Cooperative Oncology Group.

Conclusion {#s0025}
==========

Nutritional status of patients seems to be associated with the novel COVID-19. The elderly, which are generally characterized by malnutrition, are more vulnerable to this virus and obesity has been proved as a risk factor for increased morbidity and mortality after COVID-19 infection. Several indices such as GNRI, ECOG and Barthel Index, have been used to assess the nutritional and functional status of elderly with similar viral respiratory infections. The combination of these indices with the traditional scores of respiratory infections' severity, like PSI and CRB-65, may offer a quick and low-cost prognostic tool for COVID-19 in the elderly.
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